The recognition level of the students of science education about the hazard symbols of chemicals (Case of ESOGU, Eskisehir)  by Anılan, Burcu
1877-0428 © 2010 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2010.03.646 
Procedia Social and Behavioral Sciences 2 (2010) 4092–4097
Available online at www.sciencedirect.com
WCES-2010 
The recognition level of the students of science education about the 
hazard symbols of chemicals                                         
(Case of ESOGU, Eskisehir)  
  Burcu AnÕlana * 
aEskiúehir Osmangazi University, Faculty of Education, Department of Chemistry Education, 26480, Eskisehir, Turkey 
Received November 2, 2009; revised December 10, 2009; accepted January 18, 2010 
Abstract 
The purpose of this study is to determine the recognition levels of the hazard symbols of some chemicals of science 
teacher candidates. The study conducted by survey method and it includes 170 students studying at ESOGU 
Education Faculty, Department of Science Education in Elementary Education in 2009-2010 academic year. 
Percentage, values of frequency, arithmetic mean and standard deviation values of the data were calculated and 
comparisons were made. The results of the study shows that students of Science Teaching cannot recognise the 
hazard symbols of chemicals, and there is a significant difference between students’ recognition level of hazard 
levels of chemicals and their levels; and there is no significant difference between students’ recognition level of 
hazard symbols of chemicals and gender, interest in chemistry lesson, examining the labels of chemicals and 
laboratory safety.  
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1. Introduction 
Science is to think scientifically and to apply this scientific thought (Topsakal, 1999). Therefore, science is a kind 
of discipline that explains the interaction between living and inanimate beings in the context of reason and result. 
Science has some particular characteristics that differentiate it from other disciplines. Those characteristics are that it 
firstly gives importance to experiment, observation and discovery; it enables students to question, to improve their 
ability to search and enables students to hypothesize and to interpret the results (Odubunni and Balagun, 1991; 
Çilenti, 1985). Since teaching science education is based on learning by practice, it is necessary to study chemistry 
subjects in laboratory environment (Kurt, 2003; Yeúilyurt, 2003; Gürdal, 1997; Gürdal, 1991). 
The laboratory work in science education has crucial importance (YÕlmaz et al., 2001). Laboratory work must be 
planned and organized carefully because of the danger it may cause. For this reason, the most important thing to 
consider during the laboratory experiments is safety. The chemicals used in the laboratories may be the that of 
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combustible, flammable, caustic, toxic, and etc. and may have the health and environment risks. It is necessary to 
inform individuals about these risks and necessary precautions must be taken in the laboratory environment 
(Richards-Babb et al., 2009; Karapantsios et al.,2008; Wu et al.,2007; Banda and Sichilongo, 2006; Pratt, 2002; 
West, et al., 2002). In order to have a safe working environment, laboratory work and safety rules must be followed 
strictly. For this reason, there must be a Material Safety Data Sheet (MSDS) attached to each chemical in the 
laboratory. While using or storing the chemicals individuals have to work according to the information and hazard 
symbols given in the Material Safety Information Form (Bayrak &A÷ao÷lu, 1999). This is important not only for the 
safety and health of the individuals but also for the safety and health of the laboratory and the environment. 
It is not a necessity but an obligation for the science teachers to be competent on this field since they need the 
laboratory applications more because of the characteristics of the lesson. A Science teacher is competent when 
he/she knows the dangers and takes precautions in his/her occupation (West, et al., 2002). In addition, it is a must 
for the teacher candidates to know the characteristics of the chemicals they use both for their own health and 
laboratory safety and also for the environment health. Therefore, it is necessary for the teacher candidates of science 
education to know the chemicals, and the characteristics, dangers  and hazards symbols of those chemicals they use. 
The aim of this study is to determine whether the students who are studying at the Department of Science Education 
in Elementary Education know the hazards symbols of chemicals adequately. This study tries to answer the 
following questions: 
1. What is the recognition level of the students of science education about the hazard symbols of chemicals? 
2. Is there a significant difference between students’ recognition level of hazard levels of chemicals and gender, 
interest in chemistry class, analysing the labels of chemicals and their level of information on laboratory safety? 
2. Method 
A survey method is used in this study which aims to determine the recognition levels of the hazard symbols of 
some chemicals that the students of science teaching use. The present study was carried out among 170 first, second, 
third and fourth year teacher candidates chosen from the Elementary Science Department of Eskiúehir Osmangazi 
University in the fall term of 2009-2010 academic year.  
A questionnaire prepared by the researcher was used to gather data. The questionnaire consists of two parts. In 
the first part individual variables were asked. In the second part some chemicals found in the science lesson 
laboratories were given and students were asked to match the possible hazardous symbol/symbols to the chemicals. 
The correct matching of the symbols are given in Table 1. Reliability and validity tests of the data collection tool 
were applied. For the validity of the questionnaire, five experts’ opinions were taken and they were thought to be 
sufficient. Crombach alpha test was applied to test the reliability of the questionnaire and it was found that 
Crombach alpha test result was 0.76. Based on these results, the questionnaire was thought to be valid and reliable. 
Therefore, data was gathered. 
Data was gathered and scored by the researcher herself. During scoring, the correct matching in Table 1 was 
taken into consideration and each correct match was given 1 point. When the chemical includes more than one 
symbol, 1 point was given to the student if he/she matched one of them correctly. Accordingly, the maximum score 
that one student could get is 15. In the analysis of the data SPSS 15 was used. First of all, the frequencies and 
percentages of the findings were measured in the analysis. To find the significant difference in the paired 
comparisons, t-test was applied. To find the significant difference in the three or more comparisons, ANOVA was 
applied, and the significant level was .05. 
 
Table 1. Some chemicals and their hazard symbols  
 
1 2 3 4 5 6 7 8 9 
  
 
 
 
 
 
 
 
 
 
  
 
 
  
 
 
 
Toxic Harmful Corrosive Irritating Explosive Oxidative Flammable No signs Dangerous to the 
environment 
Sodium 
hydroxide    
3  Calcium chloride    4  Acetic acid           3  
Ammonia                3- 9  Naphthalene           2- 9  Hydrochloric 
acid        
3  
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Copper(II) sulfate   2- 9  Nitric acid               3  Sulfuric acid        7- 2- 9  
Silver nitrate           4-3- 9  Acetone                  7- 4  Ethanol                7  
Hydrogen 
perokside         
3  Iodine                      2- 9  Sodium 
chloride         
8  
3. Findings  
The results of this study, which aims to determine the Department of Science Education in Elementary Education 
students’ recognition levels of the hazard symbols of some chemicals found in the science laboratories are given 
below. 
 
Table 2. Descriptive statistics of subjects included in the research 
 
Variables f % Variables f % 
1st year 52 30.6 Always 38 22.4 
2nd year 44 25.9 Sometimes  125 73.5 
3rd year 41 24.1 
Examining the labels 
on the chemicals  
Never 7 4.1 
Levels 
4th year 33 19.4 Inadequate 32 18.8 
Male  42 24.7 Moderate  119 70.0 Gender 
Female  128 75.3 
Knowledge level of 
Laboratory safety  
Adequate 19 11.2 
Little  15 8.8 
Moderate 113 66.5 
Interest in chemistry lesson  
High 42 24.7 
 
 
170 science teacher candidates participated in this study. While 24.7% of the participants are male (n=42), 75.3 
of the participants are female (n=128). The study consists of the participants from 1st year students (30.6%; n=52), 
2nd year students (25.9 %; n=44), 3rd year students (24.1%; n=41)and 4th year students (19.4%;n=33). Candidate 
teachers’ interest in the chemistry lesson is at medium level (66.5%, n=113). 32 (22.4 %) of the 170 candidate 
teachers indicated that they always examine the labels on the chemicals. 125 (73.5%) of the 170 candidate teachers 
indicated that they sometimes examine the labels on the chemicals. 7 (4.1 %) of the 170 candidate teachers indicated 
that they never examine the labels on the chemicals. The students consider their level of knowledge on the 
laboratory safety is at moderate (70%). 
 
Table 3. Subjects’ recognition level of the hazard symbols of some chemicals 
 
Chemicals Answers f % Chemicals Answers f % Chemicals Answers f % 
Correct 26 15.3 Correct 9 5.3 Correct 50 29.4 
Wrong 128 75.3 Wrong 132 77.6 Wrong 102 60.0 
Sodium hydroxide   
No answer 16 9.4 
Calcium 
chloride          
No answer 29 17.1 
Acetic acid   
No answer 18 10.6 
Correct 48 28.2 Correct 16 9.4 Correct 66 38.8 
Wrong 106 62.4 Wrong 136 80.0 Wrong 95 55.9 
Ammonia                 
No answer 16 9.4 
Naphthalene       
No answer 18 10.6 
Hydrochloric 
acid        
No answer 9 5.3 
Correct 33 19.4 Correct 48 28.2 Correct 61 35.9 
Wrong 86 50.6 Wrong 97 57.1 Wrong 97 57.1 
Copper(II) sulfate 
No answer 51 30.0 
Nitric acid 
No answer 25 14.7 
Sulfuric acid       
No answer 12 7.1 
Correct 15 8.8 Correct 53 31.2 Correct 108 63.5 
Wrong 93 54.7 Wrong 86 50.6 Wrong 51 30.0 
Silver nitrate 
No answer 62 36.5 
Acetone 
No answer 31 18.2 
Ethanol 
No answer 11 6.5 
Correct 20 11.8 Correct 19 11.2 Correct 122 71.8 
Wrong 116 68.2 Wrong 120 70.6 Wrong 30 17.6 
Hydrogen 
perokside 
No answer 34 20.0 
Iodine 
No answer 31 18.2 
Sodium 
chloride 
No answer 18 10.6 
 
It is clearly seen in Table 3 that students at Department of Science Education in Elementary Education do not 
recognise the chemicals except for ethanol and sodium chloride which they frequently see in the science laboratories 
and in daily life and are not aware of their hazards. Additionally, some students mismatched the symbols or gave no 
answers, which shows that they do not have knowledge about them. 
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Table 4. Distribution of the t-test results for the students’ 
recognition levels of the hazard symbols of some chemicals and gender. 
 
Gender Frequency Mean Std. Deviation t p 
Male  42 3.98 2.46 -0.415 0.679 
Female 128 4.16 2.36   
Table 4 shows the results of t-test on the students’ recognition levels of the hazard symbols of some chemicals 
found in the science laboratories. According to the results, there is no significant difference between male and 
female students.  
 
Table 5. Distribution of ANOVA results for the students’ recognition levels of the hazard symbols of some chemicals and their levels.  
 
 Sum of Squares df Mean Square F p Significance differences 
Between groups 120.563 3 40.188 7.977 0.000 1st -3rd, 1st -4th, 
2nd-3rd, 2nd- 4th 
 
 
Table 5 shows the ANOVA results conducted to determine the significant difference between teacher candidates’ 
recognition levels of some chemicals and their levels. ANOVA shows that there is a significant difference. Scheffe 
test was applied to determine which classes have the difference. The results show that there is a significant 
difference between first year and third year students, first year and fourth year students, second year and third year 
students, second year and fourth year students. 
 
Table 6. Distribution of ANOVA results for the students’  recognition levels of the hazard symbols of some chemicals and their interest in 
chemistry lesson. 
  
 Sum of Squares df Mean Square F p Significance differences 
Between groups 2.764 2 1.382 0.242 0,785 í 
Within groups 954.112 167 5.713    
Total 956.876 169     
 
As seen in Table 6, there is no significant difference between the teacher candidates levels of interest in 
chemistry lessons and their recognition levels of hazard symbols of chemicals. 
 
Table 7. Distribution of ANOVA results for the students’ recognition levels of the hazard symbols of some chemicals and their levels of 
examining the labels on the chemicals. 
 
 Sum of Squares df Mean Square F p Significance differences 
Between groups 3.599 2 1.800 0.315 0.730 í 
Within groups 953.277 167 5.708    
Total 956.876 169     
 
According to the ANOVA results shown in Table 7, there is no significant difference between the participants’ 
levels of recognising the hazard symbols of the chemicals and their levels of examining the labels on the chemicals.  
 
Table 8. Distribution of ANOVA results for the students’ recognition levels of the hazard symbols of some chemicals and their knowledge level 
of Laboratory safety. 
 
 Sum of Squares df Mean Square F p Significance differences 
Between groups 12.267 2 6.133 1.084 0.340 í 
Within groups 944.610 167 5.656    
Total 956.876 169     
 
As seen in Table 8, there is no significant difference between the teacher candidates levels of laboratory safety 
knowledge and their levels of recognising the hazard symbols of the chemicals. 
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4. Discussion 
Findings of this study, which aims to determine the Department of Science Education in Elementary Education 
students’ recognition levels of the hazard symbols of some chemicals found in the science laboratories, suggest that 
the students participated in this study cannot recognise the chemicals which are the part of the science and 
technology lesson schedule and which they probably encounter in daily life. Accordingly, it can be concluded that 
the teacher candidates do not know how to operate safely in laboratories and they will not be able to provide their 
students in the future with safety. However, it is essential for the individuals to recognise the chemicals and their 
hazard symbols not only for their own health and safety but also for the safety and health of the laboratory and 
environment in the laboratory operations allowing practical applications. Moreover, this is a fact that has been 
highlighted in many studies (Richards-Babb et al., 2009; Karapantsios et al.,2008; Wu et al.,2007; Banda and 
Sichilongo, 2006; YÕlmaz, 2005; YÕlmaz, 2004; Wang&Chi, 2003; Pratt, 2002; West, et al., 2002; YÕlmaz and 
Morgil, 1999). In general, the fact that the chemicals in the science laboratories are recognised by few students 
shows that students may encounter several risks. Therefore, the students are not aware of the hazards of the 
chemicals adequately except for ethanol and sodium chloride. It is essential to do more studies on the hazards of 
chemicals and precautions to be taken. Hamurcu (1998) suggests a safety checklist with regard to safety 
management in science education for the teachers, students and other people concerned. Other researchers point out 
that teachers lack the knowledge and skills on the laboratory practices, and thus they are unwilling to do laboratory 
operations (Ayas et al., 1993; Aydogdu, 1999; Nakiboglu ve SarÕkaya, 1999, Çoútu 2005).  
5. Conclusion and Recommendation 
Department of Science Education in Elementary Education students do not adequately recognise the chemicals 
and their hazard symbols which are the part of the Science and Technology lesson schedule and which they probably 
encounter in daily life in general. There is a significant difference between Department of Science Education in 
Elementary Education students’ recognition levels of hazard symbols of the chemicals and their levels. However, 
there is not difference between the students’ recognition levels and other variables (gender, interest in chemistry 
lesson, examining the labels on the chemicals, level of knowledge on the laboratory safety).  
It has to be dealt with gently that teacher candidates have to learn and teach their students in the future the hazard 
symbols of the chemicals not only for their own and their students’ health and safety but also for the safety and 
health of the laboratory and environment.  
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